SCANNED IMAGE

w1 = e by &

=l T i . -y sy -- AT JLF S —mamgs, . o F S .

936 Civa)

REPORT NO. 0 ~

FERRO-MAGNETICS LTD. ‘-

2367, 43rd Avenue, lLachine, Quebec
(514) 631-4204

A Subsidiary of Magnetics International L’rd.‘

REPORT ON
FULL SCALE TEST PROGRAM
FOR
CAMADIAN JAVELIN LIMITED
USING THE
JONES WET HIGH INTENSITY MAGNETIC SEPARATOR
ON

JULIAN DEPOSIT, LABRADOR

I.- . . . -, , . . ) - - i Py . r ' . . r r .
- [] ' ' - . . . ' P - r
r ! L ’ . |1d .‘11-‘ ! ' . | T LI - L - . L ol - '] L. e 1 b I ’ - N 1 - - "
. ot ' R *y ’p- T n.'i:-.-.." T . "‘I.Jl'.ll " ..--I it -.,:_ R I LR . coa " ""'r".:l-.:' ..-". :-'. M, T . oot L= T
£ n [ » " r I ' d.ir M L - F 4 LY O R | - e 'I.J_ L] T .- » - -y [ P . PR "1 '.I‘i: - . s - P . Mo . . ) . . . )
d " - ra SRR Ia a1 ] ' } I - .“l‘ -t 1 PR ot f -"‘- k ‘.i '?_,-1- A LI LII- - - -t P iy W ~ -
- 1 r ., ! - - - - - L] - - - [ L} [ - ' - - - ¥ . - "o r L} [
1 ' . -1‘._ P - ,!. , . Y om b .:.'- . ,a '-"-l'h '] . - '. _-.- I-- . .- i . B 1 1.‘ L _l-_ ’ :-.-_' :1 A r . ) \ .
r . - r LIS L - _ . L r L] .
A ) [ ]

Date: August 7th, 1973

|
— A el S — - —— —_ - A




SCANNED IMAGE

I e - - & "= r 4" mewmkt yomdm a fomie e e N - e S S w b A Y My ol el . Frogarn _—— el el i P Pl e gl - o W N -l e TR B ol iy BB o A g o e -w Bl mgmis ol bl el el B el WS, o m—— Eeinll S UET S Sk omm g w el " a .1.....-.,.___._..”-.._.__“-.'_..#__._* L Lm b . .

CONTENTS

- ——— —— o p— - E—— i — TEmm w——r = - —

Page No,

— " A — e —— —

1 lnn’OdUCtion ® % 4 & 080 560 &0 0w ¢H BP0 OO IE S aente s ]

Recommendations e esesesersesecestnsentsseeetsenes e 3

Conclusions c 0006800000000 e0v006s000c000n000800s.e 4

Mﬂferiﬁi P O AABPEBOIOENGSOEO OO0 OIDBGOEREsLEDSOGES 5
ObieCtives & % & & 98 %009 ¢ 99D OE e b PO e e B e S B DS9S 6

TeSf Work ' BN BN BN OBE B BN BN BN OB BN OBE N NN BN BN BK BL BN B NN NL BL BE BN BN BN ONK BN R BN OB B W W ! 7 I'

E‘FFECf OF Grind | ® & 08 9 ¢0 920400 e g0 80 OGO E e e RS Ng eSS end 8

E‘FfeCf 0f !nl‘enSH‘y liﬁﬂlli;;l.lliilllﬂlliiﬂlllilillﬂili 9

EFFEC?' Of 0/0 SOIidS S 0 BT SB COINBS PP OB SIS IEANGEELOENPOEREOEDEESI ]0

e ———— P egy gl b pp———

EFEE-'C{' Of Feed Rde S # O 0 o8 & daoh o 5008 20 6006 0D6 oo e b oo e phoea ]]

Effect of Gap ceseessoessesansssasasrscrcareceass 12

E‘FFECf OF WGSh V"Gter LI I B BN BN BN BN BN BN ORE B BE BN NN BN N N B A BE BN BN W RN NN BN OB A B N ONE W OB NN ]3

Effect of Recirculation teoebssesesoseecesasessceecsoseeeses 16

R
- ek S el el i e ———— -

| Table 1, - Summary of Results ceveeiceecnteccccescaveccsccnnens 18
11. - Grind cecesesncsececasessesssccoscessesan 19
111, - Intensity ccresoesecosescecsesesenacascansans 21
| V. - % Solias ceesvsvsesnssesocessossousecesessees 22
V. - Feed Rate cesessscesssacnsesssccsscntasroneas 23
! Vi. - Gap co0ceenscses0csCesTaesessa0ssace s 24
Vil., - Waosh Water toassssesssrancesnosssaecoonantnsnes 25 ‘

V]]]."' PGSSES S U0 P PRSA0EE SN ECIGNEPNSEOSRPDPROSEROLAANAS 26
: ]X."‘ R&CifCU'GfiDn P B eI BP0 PSP OOSRNE0CLEOOADBEeSE00RG S 27

s - -l

—

Appendix A -~ Explanation of Terms on Test Data Sheets
Appendix B - Flowsheets | '

l EffeCf GF Pﬂsses * 2 P e 0 0AND OGP LGP VAEDBENRGGEOPSIOGAEBEOES S 15

Appendix C - Capital & Operating of the Jones Separator fer iron Ore ;
Conceniration |




SCANNED IMAGE

R —r . s o - £

- A, b e el ke B P e L e e —f—— o il S dy. e =y e Ay el el ¢ Ay ey . R o B ., dows = g s v R R gl il v il e e e W S m W Sl &gl = b o - il e )

b e . e e——
L]

Lk .
&

......

g o —

Ly e TR Y
.
S

= gmmamae, .

A, _ A—— A - . nE

LT e— )

CONTENTS (Cont'd.)

Certified Assay Sheets

Test Data Sheets

LR LR I I

]
_
H

- -—- mrm —ai—ma = = = s -

e o B = el

Appendix D -
Appendix E -

- AR g omomam =y

- e W = -l - e s — - e, - alesin g ¥ Ly s ot B gy e o T Senl) o ——_——

Al rigs g =y =¥ r y s - e sl oggeeEr pE—— e W A Al — e - ol B e P P e el o gy "l

L W




SCANNED IMAGE

f-'_""'-"""l"" T W m—— - e gl By, gy e - S gl SN e, ol RPN Ve ol PR i r— g ] — - L~y g e "

A
,

i
@
!

i

[ gl E— N

i - e e A g

o e il s SR

—— . o - e gl W

TEST PROGRAM FOR

CANADIAN JAVELIN LIMITED

INTRODUCTION

Canadian Javelin Limited contracted Ferro~Magnetics Ltd. to conduct

detailed evaluarions on the iron ore from Julian Depaosit for concentra-

fion of iron values using the Jones Wet High Intensity lMagnetic Sep-

arator.

The preliminary test results reported on May 24, 1973 demonstrated

iron concentrate of 64.02% Fe at recovery of 71.1%.

Since the ore is amenable to the beneficiation on the Jones Separetor,
an agreement was reached to conduct a full scale test program on the
Julian iron ore to optimize the separation conditions and determine

certain criteria for commercial plant operation.

It was understood from the discussion and correspondence with Mr. W.

Blakeman, Senior Geologist, Canadian Javelin Limited ’rhaf;

1. A representative samole of the iron ore haos been collected from
the Julian Deposit. The samples tested were ta be prepared from this

product by Ferro-Magnetics.
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2. Canadian Javelin Limited noted with great interest the encour~
aging preliminary test results and contemplates conducting process

design and cost analyses after the full scale test program is com-

pleted.

3. The ore contains mainly specular hematifi. with some magnetite
and geothite. The gongue consists of quartz wilh small quontity of

carbonates. The typical analysis are:

Fe% AbO3% Ti0y Py0:% S%  Ca0%  Mg0% Mn0%

38.73  0.09 0.09 0.22 0.002 0.002 0.02 0.05

srxpitaieniy

4. The objectives are to produce iron concentrate with 65% Fe af

iron recovery above 80%.

5i0,%

43.44

5. The Julian iron ore deposit is located in Labrador close to Wabush

Mines. The anticipated production is 3,000,000 tons per year of con-

centrate with 65% Fe.,
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} RECOMMENDATIONS

The Jones Separator is efficient, well proven, simple and most

- s el e N, ..

probably the cheapest process for concentration of the Julian ‘

deposit iron ore. This is largely evident by the excellent resulis

[T WA S

achieved in this test progrom. Based on the test data, o flow

sheet can be designed and equipment required specified for pro-

duction of iron concentrate from all the materials.

i TR — — e P bl

However, a meeting between the interested parties should take

L R, BRSPS L T

place to discuss various combirations of grade/recovery to arrive at |

an ophimum process.

—

Subject to certain unknown factors, recommended flow sheets could

be two passes of magnetics with recirculation of the wash 5 and non-

magnetics , , -150 mesh.

Preliminary operating costs and capital investment costs are outlined

under the flow sheets. The description and further details will be

|

rrovided for feasibility study on request from Canadian Javelin Limited. %
!
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CONCLUSIONS

The test program demonstrates that iron ccncentrate with over

65.0% Fe can be produced with recovery above 83% using the
Jones Separator, T

In Lock Test 783-86, it was demonstrated that a concenirate with
obout 85.06% Fe can be produced at recovery of 88,1% in a 2

b S

pass magnetics separation with recirculation of wash.

For satisfactory liberation the ore should be ground -60 mesh and
the recirculated middlincs (wash 9 and non~mugneticsy ) =150 mesh.

Assay results report loss on ignition about 0.5% weight in the

magnetic concentrate. Consequently, most of the magnetic crn-
centrates after L.O.1. will contair about 45.5% Fe.

General interpretation of the test results is that for the iron ore

from Julian deposit the following operating conditions are recommend-
ed :

Two pass of magnetics separation with recirculation of wash 5 and
non-magnetics 2.

The ore should be ground ~60 mesh and the (wash 5 and non-magneticss )
recirculating middling product ~150 mesh.

Consequently for production of 3,000,000 tons per year of concentrate
ten (10) Jones Separators, DP 317 will be required.

Intensity equivalent to & amps on the lgboratory Jones Separator.

Gap 2.5 mm.

Feed should contain ot least 409 solids.

Wash low.
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MATERIAL

A 200 |b. sample was received by Ferro-Magnetics Ltd. from Canadion
Javelin Limited marked "Julian Mine lron Ore" on May %th, 1973.

The following data was reported on the sample.

The ore ' ~tains mostly specular hematite with some magnetite and goe-
thite. The gangue is quartz and a small quantity of carbonates. The

"as received” sample was reported to contain between 33% Fe and 40%

Fe. Typical Analyses are:

38.73 0.09 0.09 0.22 0.002 0.002 0.02 0.05 43.44

This deposit is located in Labrador close to Wabush Mines. The antic-

ipated production is 3,000,000 TPY of cencenirote with 65% Fe.

Sieve distribution in the =20 mesh head samgle is:

Mesh zc: Wt. % Fe Fe Dist. %
+ 20 1.6 3%.66 1.5
- 20 + 60 53.2 42,92 57.2
- 60 + 100 19.3 3892 19.1
~100 + 150 11.5 32,19 o 94
~150 + 2G0 3,2 29,92 2.4
-200 11.2 39.25 10.4
TOTAL: 100.0 40.63 100.0

i | . § v -y ey, S ——— iy e e S . - R
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The purpose of this test program was to obtain data from which
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OBJECTIVE
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preiections could be made relating to the performance and certain

operating daota for commercial separators.

The grade and recovery fo be aimed for are us follows:-

A)

B)

Concentrate grade over 65.0% Fe at minimum grind.

lron recovery of over 80%.
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TEST WORK

A considerable amount of test work was conducted on the material

investigating various possible flow sheets und operating variables

of the lones Machine to determine the basic separation character-

1stics.

The specified grade of iron concentrate was produced by the

Jones Separator with a very high recovery.

Attachad is a set of test data sheets. On some of the tasts all

products were assayed for Fe content. On selected concentrate the

L.O.l., was determined.

General comparison of the resulis is shown in Table 1.

The results are discussed under various classifications as follows:-

Effect of grind Effect of Gap
Effect of Intensity Ef{-‘ect of Wash Water
Effect of Percent Solids o E‘?fecf of Pc:sses-:“'

Effect of Feed Rate Eifect of Recirculation
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EFFECT OF GRIND

It was suggested that the separation should be conducted at coarsest

grind for 80% iron recovery and 65% Fe grade.

The test results demonsirate that this specified grade and recovery
could be met ot -60 mesh grind cf the feed end ~150 mesh grind of

the wash ,, and non-magnetics 2wh'|'ch is the recirculation product.

In a series of lock tests 783-86, already a concentrate was produced

with 65,06% at iron recovery of 8C.1%.
Some of the results are presented in Table 11.

At grind =60 mesh the specified grade (+65% Fe) was produced.

However middlings were still consisting of - intergrown quortz and

hematite, thus required finer grinding (~130 mesh) to produce

sc:f'isfc:cfory total recovery.
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EFFECT OF INTENSITY

It is very important to establish the effect of intensity on materidl

tested,

On this particular material it is known that it contains relatively

iarge quantities of fine grained hematite.

Table 111 shows the effect of intensity on magnetics in a saries of

tests with 1 pass and 2 passes of magnetics.

As axpected with the increused intensity there is a decrease in the

grade, however, tnere is an increase in iron recovery.

Consequently, it can be said that it is evident from the intfensity test
No. 34, a concenirate of over the desired €5.0% Fe before L.O.1I,
could be produced. It is considered that there is no significant increase

in recovery with 2,5 mm. gap at intensity over 10 amps.

Test No. 4 demonsirates that 97.5% of the iron values responded to

mcgnetic separation by the Jones Machine.
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EFreCT OF % SOLIDS

it is irﬁportan’r to determine if % Solids in the feed has an
appreciable effect on the metallurgy. Usually it is desirable in o
plant to run as high a % Solids as possible or toke % Solids from
the existine :low if such a flow exists, ie. if dewatering or diluting

can be avoided, it is usually desirable. The results are presented

in Table 1V.

The results show only slight decreasz in grade with small increase in

recovery; so, for practical reasons with a slight odjustment of intensity

the results would be the same.

The conslusion is that up to 40% there is no significant difference in
the grade and recovery, The maximum physically achievable in the

laboratory was 40% Solids. In commercial operation it cppears that

‘even 50% Sonds would be fedsfblé, cerfain'y un f340%; B

Fortunately, there is no serious decline in grade or recovery ot high r

percent solids. This is a very desirable characteristic of this material.
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EFFECT OF FEED RATE

Obviously as high o feed rate as possible is desirable. Tests were
conducted on the laboratory separator fo determine if there is any
apprecioble drop in metallurgy with an increased feed rate. The

resulfs are then interpreted to the commercial machines. Some

comparable results are yiven in Table V. Since the results show

only slight increase in grade with small decrease in recavery, for

practical reasons, with small adjustment in intensity the results would

be the same. There is a small increase in grade ot the maximum feed

rate. Recovery, of course, could be ‘improved by recirculation of

product or second pass.

The interpretotion of overali results is that the commercial Jones

Separator on this material will operate at the maximum rate capacity.
Results indicate that o change in feed rate over the tested range would

show no deterrent effect. Certainly, this is another-very desirable

characteristic of this ore.
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EFFECT OF GAP

Size of gap between the plates is important in a commercial operotion
ond always should be related to the magnetics intensity, As plate gap

is incregsed a compensation has to be made ir the applied dmps to

compensate for the magnetic intensity. Selection of comparative tests

is made on this basis together with experience.

Hence, generally it is important to establish the trend in grade, recovery

ond intensity at various gaps.
Table V1 shows selected examples.

The results show that tests with gups of 1.8mm., 2.5mm. and 3mm. have

a correspondingly increased intensify.

As expected, the tests demonstrate best grade with 3.0mm. gap and re-

covery with 1.8 mm. gap. However, the results snow best medion with

2.5mm. gap. In test No. 83, iron concentrate was produced with 64.54%

Fe ot recovery of 89%.

Interpretation of overall results and based on data from other cocmmercicl

operations, 2.9mm. gap should be selecred.
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EFFECT OF WASH WATER

For obvious reasons with this type of material it is advantageous if the
desired separation can be obtained at 3 low wash water. The effect of
wash water is usually to increase the grade of the concentrate by washing
out a little entrapped non-magnetic perticles, Experience results in
generol evaluation of the particular tests to determine that the sample

in question remains within the general parameters established on other
ores. In this case, it does and it will be seen in Table V11 that the

grade of the 'wash' increose with an increase in wash water, up to

medium wash.

The results presented do not show large differences in grade. However, a
low wash is necessary on this type of ore and the results sctisfy the para-

meters sef by experience.

In Lock Test series 83-86 with 2.5mm. gap at & amps and low waosh at

maximum capacity concentrate was produced with 65.06% Fe and 88.1%

recovery.

Generally the light and medium wash with 2.5mm. gop attains satisfactory

grade.
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EFFECT OF WASH WATER CONT'D.

Wash products were tested at grinds —48 mesh and =150 mesh. Since
large proportions of the iron values in the wash require grinding -
150 mesh to liberate satisfactery grade (65.84% Fe) concentrate with

additional 8.7%, iron recovery was produced gt that grind.

Thus recirculation of wash could be advantogeous. In a commercial
operation on such material, if laboratory tests show that low wash gives
relatively good results and they do on this material, then the commercial

operation has a lot of leeway. This is done commercially by adjusting

the wash water location and the launder location.
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EFFECT OF PASSES

In on easy~to~treat material, one pass is usually all that is

necessary to obtain on acceptable grade/recovery combination.

Since this ore has fine grained hematite and the objective is
high recovery and grade with minimum grind, two passes of

magnetics are necessary.
Selected test resulis are shown in Table V111.

Test # 21 demonstrates that after the second pass of magnetics,
an iron concenirate can be produced with 67.42% Fe ot rela-
tively high recovery (73.3%). However, if the wash contains
intergrown middlings it requires further grinding to produce spec-

ified grade iron concentrate with additional recavery. Consequent-

~ ly second pass of magnetics should be considered for production of

high grode { + 65% Fe ) ?ron‘lconcenfrdi'é;
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EFFECT OF RECIRCULATION

(LOCK TESTS)

[t is odvantageous to recirculate the wash nroduct in order to have
better control of the grade and higher recovery at maximum copac-

ity. Consequently, series of lock tests were run with recirculation

of the wash at various grinds, passes, intensities and wash.

The test results are shown in Table 1X.

Recirculation in the series of tests No. 83 - 86 produced the speci-
fied grade (65.06% Fe) and recovery (88.1%). For better interpretqg-

tion the results in Table 1X show 2 of the recoveries and grades in

two series of Lock tests.

The lock tests No. 83 - 86 were run at maximum rated capacity with
the feed ground -60 mesh and the recirculated wash 9 and non-magnet-
icszground 2—]50 mesh. In the final run the recirculated wash represent-
ed 7.3% weight. Consequently it is estimated that by recirculation of

the wesh under these conditions the new feed throughput will be decreas-

ed only slightiy.

The wash 5 and non-magnetics - respective acssay ond Fe distribution is

96.9% Fe, 4.0% aond 31.68, 4.6%. -Wash;contains only 10.45% Fe.
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EFFECT OF RECIRCULATION

i (LOCK TESTS) CONT'D.
i
s

Based on these test results and expverience with iron ore, maximum

feed rate is recommended with second pass of magnetics on the
I

? Jones Machine and recirculation of wasn 2 and non-magnetics
, 5 The feed should be ground =60 mesh and the recirculation

product ~150 mesh.
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Test
No.
é
3 20
30
34
|
| 83
86

Amps

Gap

2.5

2.3

2.5

2.5

2.3

e W k. g e R

SUMMARY OF RESULTS

Wash
Water

- O i S v el el -l sk g AR o ke ek e

-] 8

TABLE 1

Capacity
Index

m'—“

2G0
400
400
400

400

1
Passes %FE Magnetics |
Fe Dist.% |

1 6. 40 77.1
* |
] 62.18 79.0 !
2 Mag.  65.34 8.5 |
2 Mag. 64.54 89.1 ,
2 Mag.#+  65.06 88.1 ;

Recirc.

W + M ‘
2 2 |
- 150 Mesh
' |
|
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— e - ol g - WA gy oLm W G A FEa

Test Nec . Grind Amps

" Ay oW

- 150 mesh 6

.3' Mesh

§ 62 - 20 3
1 - 20 6
13 - 35 4
14 - 35 5
16 - 48 4
17 - 48 5

19 - 60 4

| 20 - 60 5

| 34 All at - 60

i + Recirc.

Wot NM, 5

; 86  Feed at -60

E ~ Recire. e

Wo + NMy at

TABLE 11

GRIND

Magnetics

% Fe |

60.53

65.34

65.06

Fe Dist. %

37.8
- 86.3
C6.8
/2.8
/1.7
63.3
68.8

77,1

68.5

68,1

=pfiin

A ]
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R el TR B gl e, -

Mesh

- 20 + 60
- 60 +10C
~-100 +15%
~150 +200

-20G

TOTAL

il Sy oy ST e sl g o = el S L o i P, - Shing g gy =F PR -

% Wt.

21.3
29.8

21.8

10.0

/.1

10.0

100.0

~20-

SCREEN ANALYSIS OF MAGNETICS AT

-20 MESH GRIND (TEST 71)

% Fg_

63.81
64 .45
61.31

59.88

60.71

62.73

62.74

ey WY W S S A =

Y T T e, Sl L, S . o ¢ W cmr =

Fe Dist. %

21.7
30.6
21.3
9.9
6.7

10.0

1G0.G

o el e ——, - ——

S M et ol ek T e e R o S - -

L T

e

- - S S

i ik Sl el Nt

i piany el mprew PR @ W
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i ~21-

| TABLE 111,

| INTENSITY

|

| Test No. Amps Grind Magnetics Fe Dist. %
Mesh ‘% Fe

(One Pass)

] 6 - 20 52,52 ' - B85.5

2 8 - 20 61.56 85.8 |
} 3 10 - 20 60. 45 95.1
% A 12 - 20 59.63 97.5
; 19 4 - &0 66.06 68.8 !
i 20 5 - 60 £6. 40 I
i .

(TWO PASSES OF MAGNETICS
AT MAXIMUM CAPACITY)

34 5 - &0 65.34 68.5 *

83 6 =60 e454 - 840
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62.79
61.15
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D
TABLE 1V,

% SOLIDS IN FEED
% Solids

10

20

30

40

L o b o o B L

- e g pEL om R T - e e e, U e et

23

33

26

27
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i g el e ey gy - - [ ragra—" P

Test No,

37
35

81

38

30

34

41

83

Gap

1.8

2.5

3.0

1.8

2.3

2.3

3.0

2.3

el gl - W w1 Pyl S i L iyl e ey El————— .

TABLE V.

GAP

Amps

3

5

12

Magnetics

% Fe

61.04

8i.15

2,73

AT MAXIMUM CAPACITY

(One Pass)
3

S

61.97

62.18

(2: PASSES OF MAGNETICS)

65.34

6543

64.54

Fe DiSi‘. O/O

93.2
83.8

80.8

86.7

/7.0

&8.9

62.9

89.0

. - g W oapm ol e 2 or =Sk B

- A gy v o . gk o el eSS ey = T Tm
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Test No.

35
31
32

33

67

Wash Water

MH

L (-48¥)

L (~150%;

D5

TABLE V11,

WASH WATER

Magnetics
% Fe

61.15
62.5/
62.02

62.05

WaSH PRODUCT

57.91

65'84 -

Fe Dist.

83.8
73.2
756.4

/3.3

2.4

.
. . .
.
' .. L] r'\.i - ' -
. . . -
" e .'-..- N ' el LI .
- r 1. i 4 . 1 L] 3 '
' ) " . , ' .
.
= - L]

“Wash

% Fe

31.34
32.16

37.04

9.9
8.0

11.5
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TABLE V111,

ikl

1 PASSES

s Test No., Passas Magretics Fe Dist.%

| % Fe

| — r__ e

| 35 l 61.15 83.8
21 2 of Magnctics ' 67.42 73 .3

; 335 2 of Non -~ Magnetics #1 - 61.15 83.8

% # 2 37.91 9.9

i TOTAL 57.45 Q4.7

AT MAXIMUM CAPACITY

30 1 62.18 79.0

!
|
‘ 34 2 of Magnetics . 6534 68.5
i
|
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'% TABLE 1X
RECIRCULATION

|
|
| Test Grind Passes Amps Capacity Magnetics Fe Dist. %
| No. Mesh _- % Fe
| (Wash y Wash , + Non-Mag. 5 Recirculated)
57 -48 2 mag. 4 200 61.62 82.2
58 -48 2 mag. 4 200 62.18 81,7
59 -48 2 mag. 4 200 61.36 83.5
40 ~48 2 mag. 4 200 50.31 83.8
! (Wash 9 + Non-Mag.o reground -150 meshk and recirculated)
] e T S e ¢, o
83 -60 2 mag. 6 400 64.54 89.0
%
84 -40 2 rag. 6 400 84.67 87.4
. 85 -60 2 mag. 6 400 65.15 88.3
| 86 ~60 2 mag. 6 400 65.06 88,1
|
!
I o .




SCANNED IMAGE

i ' - ! = ol ==t el =t - gl e b v el ey Al eyl W A o el -l e A B ) WL e yellles apas =l ot W iy Wy =T b b p ey o e & g S r oy =L -l W ol Pl e e e S i e — - - . -
e e g el W -
4
r "
k
+
]
i
1
3
I ] | |
I L ]
' |
' , .
' r
, ) I ) .
L]
' . ' .
| ' ' 1 . .
- .
! L] ! ! 1 '
r . .
' ' , | . . .
r 1 ' a ’
L L} . L} L} |' a
I I I ! ! ' b r o
' ' ' ' . 1
;" . ! |
' , . .
| - -
' 1 .
" _ r r ' L r
' L] L}
i
+
l - 1
| . ~ ,
L] '
I ? *
]
L]
]
I | :
} : o
- '
1
L]
]
1
-
1
!. ' -
. | -
F .
' L}
¢ i . :
|
F
i _ .
' '
[ " L} . L
) , _
l -
1 . _
L
|' .
1
l . L . "
; , . . - R - S . . . - .
! _ R '. e, \ - ! .t - ! i Y 1|.' - _ L . c ! L ! y 71 ! i
' [ . . - - , - Ju . - ow = ! » il N ! . s - X I_n - ) . . .
. ' + . f ' ' - \ [ I . oo n .-, LI L] ‘ . i ) - r "'l-l! ", : ., . " 1" . . i ] ; ",
1 , - - - . o R L] . 1 I - = ‘-I1 . - " r1 r.i - - = __--..I.' . , - . . l.. ] . “ 3 .... 1 r . " . oo \
- - [ [ 3 . " T -' - . L} Ll . - L o [ - Ll - . N DT, . , "
l , . - . - r . . . . - . L] - . LI a - - r '
; . 1 ' T _ . ' .
_ [ . . - LI ' 1 1
]
- n
i . . . . N a | . . -
+ P ! e ' . ' L. 1 e SRR Lt -_"nl- i . y . .lh" ot 1. "
' - - . . o - ' . . - e b - 1 r - - - . Il o, - . f " a g - o - .
' o ' ' . . ' : . PR I ;a'-‘ ' e, E ™ " SIS T AT - A ' ! !
. . I , - . . . - _ DU ) ' " . L PR : f " ‘lil.l_ [ PR 1 -, - 4 LI I . [ I i, 1 r " .“ll"-. LI i ; - e
] 1 L] ‘ ' - v t - LI ' L r v 'l’-nl"\f.f'.l".l--'i_ll."'q"r..'- T . A ™ dw - - £ - Vet Tt e b r " J‘P“"l-h,,‘-"r*' T » Y, L] - .
l ! - LT * - . - . - ! ot g - .- ¥ ] L T e R YA M L ol "¢ - - " JJ' . Lo ‘e Rt e . I *
N " w - = " r ! - " 1 L T a . I'\. - . . ) - - ] " " . . [ ’ . " PR I R r ) d. aprk 4% . . % . -, , rq, Lﬂ."‘" - . ' ’ 3 . aby W . ; ,
i i I ’ ' ] ! . o ' ' 5 - ' - . e w7 * . gy ! = L R R T R R - r S LI el bl DR | AR = Vs L B L B s . .
+ ' ' . k . . 1 i . ""-1- . e, - R L B ."I-' f.i K "' _‘_"I-.-'.,.‘. 'L.l.{- 4 Lot -_;'.. l".._l-. N '... . 1, - -, '."‘". ol -"' - .‘T_-l :.!.1 ; . ':-1Jr"- : 1,.:.\_ : - PR f a " . h . rp N ) . A . P -
. " . " ' ] 1, ' 0! ] S y v b N ~ , b - = [ . ....-i. -J_ A .11 LR H CE e ;o .'1..-. I wn e o= v i :."."-- - ) ; at . L - R e T r, AR R o pat et ) .
. 1 - b [l - 1 - [ N . . ~ A =, . - - Y . L. e . " - 1 . r a - - . .- . , o ' - .
A . coe e . D . el et N A A : . RN , : 1
. ™ . - . . ' Lt - . 1
1 a ] ,
H N ' . )
|

e p— A R WA e T R K

Y L

S eaiiniiniier ——

-

s gl o - a- eifees i

— T enlege e g




SCANNED IMAGE

EXPLANATION OF TERMS ON TEST DATA SHEETS

On the !'Sumrary of Test Data' sheets some explanation of the terms used
may be helpful to the reader.

THNTENSITY - AWMPS

The laboratory Jones Separator on which the work was conduct.J has a
maximum of LO amperage that can be applied to the coils. From the
anperage used on the laboratory machine, the uize of the coils necessary
for a commercial separator can be derived.

% SOLIDS

Thig is % solids of the slurry feed to the separator.

CAPACITY INDEX

This is an index unit in the laboratory from which the capacity of a
commercial separator can be deduced,

WASH WATER

This is classified as Light (L), Medium (M), Medium/Heavy (M/H), and
Heavy (H). From the results wash water requirements for a commercial
machine can be deduced. Wash water removes entrapped non-magnetics
usually with some magnetic minerals, thus wash product may be considered

as middling product.
PLATES

There are generally two tyves of plates: salient pole and high extraction.
Their composition can vary.

DISPERSANT

Some materials need a dispersant and this is usually presented as 1lbs.
per ton 1if used.

PASSES

This is the number of times a product has been passed through the lab-
oratory separator. Deductions are then made for the flow sheet of a

commercial operatinn.

GAP

The air gap between the plates can be varied, usually up %o a maximum
of 3.0 mm. This data collected determines the gap setiing on a commer-

cial separator,
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GENERAL
Tne above items are the result of working out certain factors in the

laboratory and applying these factors to determine the parameters for
a commercial separator.

TEST PROCEDURLE

SAMPLE

|

¢ —— DILLUTION WATER

SCOUR WASH MIXER
WATER WATER

ZERG MAXIMUM

MAGNETIC 3 ~ MAGNETIC

INTENSITY __\_,___ INTENSITY
L

MAGNETICS WASH NON-MAGNETICS

Ll
lllll
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FLOVW SHELT

CGMNE PAS

New Feead

Jones Sgparator

|

Magnetics wash Non-Magnetics

Throughput - 100% (New Feed)

Jones Separator Budget Capital and Operating Cost - 30 128 /ton

| feed/vear
(Operating Cost - $0.075/ton

prd/} ear )
Only

ONE PASS AND RECIRCULATICN OF wASH

New Feed

|

Jones Separator I

:
r———_—‘-——-rn__——r—.-—-“-—--—-——n---—-—--- . --..._-u-—-—] ]

Magnetics wasnh Non--Magnetics
i

:

Throughput - 110% (New Feed . Wasgh)

Jones Separator Budget Lapltal a:d perat1ng Cost - 3C.141/ton

- feed/year
(Uperau*nz Cost - $0. 082 /ton

feed/year)
only .
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|
|
|
|
|
a
|

FLOW SHERLD
TwWO PASSES MAGNETICS
New Feed
|
E
Jones Leparator e -
f
r
. |
r_"mwﬂ_m“__“ﬁﬁ__m__rﬂﬁ. ______ e
| :
Magnetics wash No. 1 hon-Magnetics No. 1

|

i
Jones Separator

r*'%nnﬂtmﬂmm.-ﬁiﬁﬂ—# el —— - P SR A s o Al oS -

agnetics vash No. = Non-Magnetics No. =
N e — e SR

>

Throughput ~1L0% (New Feed - [Magnetics No. 1 ¢ Wash No. 2 + Non-Magnetics

Jones Separator Budget Capital and Operating Cost - $0.180/ton feed/vear

(Operating Cost - 3C.105/ton feed/year)

o Cnly -
Tho pASSES_OF NON?MAGNETICS
New Feed
l
Jones Separator
rm___ﬂ_,“u___“ﬂm““_[i_m_______________T
Magnetics wash lio, 1 ____Non-Magnetics No. 1

Jones Separator
_rwﬂHf—e———e—-_f-—e—4—~n-_———___e___1

Magnetics No. & wash No., 2 Non-Magneti

- Throughput -170% (New Feed ¢ wash No. 1 : Non-Magnetics No. 1) ..

Jones GSeparator Capital and Gperating Cost - RC.71&8/ton feed/year

(Urerating Cost - 3G.107/ton feed/vear
Unly
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CAPITAL AND OPERATING COSTS OF THE JONES HICH INTENSITY WET MAGNETIC
SEPARATOR PLANTS FOR IRON ORE CONCENTRATION

INTRODUCTTION
For a number of years, the Jones High Intensity Wet Magnetic Separator
was under development and then found aquite wide commercial use but on
a relatively small scale compared with tonnages-reqﬁired by the Iron

Ore 1industry.

Since 1965, Ferrox Iron Ltd. in Canada, have been commercially

producing an iron superconcentrate with less than 0.5% insolubles.

The feed for this operation 1s Quebec Cartier spiral concentrate.

Up to 1970, the main reason for the slow progress in acceptance of this
new separator 1in the Iron Ore industry was the misconception of its

cost and lack of a large operating installation.

Many large tonnage potential applications have beenm waiting for proof

if a large scale operation would be feasible.

Now such prootft has been provided.

} oo

I However, this production, although commércial, is relatively small.
i
I

|
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A very progressive Brazilian company, Cia. Vale do Rio Doce,
recognised the potential of the Jones Machine for irvon orec and have
operated, over the past 18 months, a Jonecs Separator Model NDP-317
in a2 commercial plant. The results have warranted the further
purchase of an additional 27 separators by the samc company. Feed
rate to the machine has been up to 120 tons per hour. In this
operation, one machine will process approximately one million tons

of ore pervr yeur.

The success of the first large separator has resulted in extensive
laboratory and pilot plant testing on varilous iron ores for
conventional concentrates, superconcentrates and on tailings on a

world wide basis.

This has now led to the sale of the large DP-317 machines in Africa,

Furope and Ncr*h Amecrica.

In North America, Wabush Mines of Quebec, Canada, have recently
concluded a pilot plant operation and have purchased a large DP-317
for treatment of the tailings from an existing spiral plant. This
is interesting as 1t will be the first large installation on Iron

Ore 1n Canada.

it is thus seen from the extent of commercial activity that the
capital and operating costs for the Jones High Intensity Wet

Magnetic Separator plant for the treatment of iron ore is low.

-
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Almost certainly it is the most economic process for the concen-
tration of 10 mesh sideritic, hematitic or a combination of
hematite and magnetite ores and current work will probably show
t+hat the economics will be in its favour even on maghetite,

especially when a high grade concentrate 1s essential.

CONCLUSIONS

GENcRAL
The Jones Separator DP-317 with a capacity of one million tons per
year concentrates siderite, goethite, hematite and mixtures of

hematite with magnetite ores at a lower capital and operating cost
than any other process with an equivalent metallurgy.

™

CAPITAL INVESTMENT
The capital investment per ton of feed 1is only:

a) $0.053 fer concentration of iron ore (Flow Sheet 1).

b) $0.133 for superconcentrate production (Flow Sheet I1).

C) $0.076 for concentration of taiiings (Flow Sheet IIT).
Such low investment is due to the very high unit capacity, small
building space required, minimum auxiliary equipment needed and

low installation costs.

OPERATING COST

The operating cost per ton of feed 1s only:

a) $0.075 for concentration of iron ore.

-3

v
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b) $0.188 for superconcentrate production.

C) $0.106 for concentration of tailings.
This low cost is due to the very high unit capacity, simplicity
of the process control requiring minimum supervision, supplies

and maintenance.

METALLURGY

Superior metallurgy results in added income due to higher iron
recovery and grade of concentrate., There is usually ;nly a
minimum amount of fines lost and magnetite is recovered along

with the hematite.

COST BASTIS

The cost data collected for this survey is based on commercial

and pilot plant operations. It 1is presented in cnrrent values

valid in Quebec, Canada.

PLANT
The capital cost includes the building, installation cost and the

Jones Separator with the auxiliary machinery. =

The operating cost includes labour, power, water, supplies and

maintenance.,

I GENERAL
R
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The cost presented as Jones Separator with the auxiliary machinery
includes (See Fig. 1) fyur each system:

1. Maintaining the slurry in suspension by means ol an

aglitator.

2. The Jones High Intensity Wet Magnetic Separator DP-317
with power controls,

3. The provision of centrifugal pumps to pump products

after separation to next process stage. An additional

set of standby pumps 1s included.

FEED

One that is sufficiently liberated and supplied as a pulp of

suitable size (-10 mesh) for the Jones Separator.

DISCHARGE
Since filtering and drying of the concentrate and disposal of
tailings would be carried out independent of the separation

system used, this section has not been 1included 1n this ~calculat’on.

f - ) =, -
- ‘- '.lr_?

PLANT TYPES

Thre types of plants have been selected for cost analyses. .

1. [ron Ore Concentration.

2. Superconcentrate Production.
3. Tailings Concentration.

Such plants cover quite a range of applications. In addition,

-5 -
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however, there are other types, e.g. concentration of low
grade limonite/goethite ores, Zinal cleaning of the magnetic

wet drum concentrates and primar}* concentration before Say,

fiotation.

A typical flow sheet 1s given for each type, together with

relevant costs.

Each type considers the use of one Jones Separator Model DF-317.

L k.
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[RON ORE CONCENTRAT EON

PRODUCTION DATA FOR A JONES SEPARATOR DP-317

Feed: (Itabirite with 53% hematite and 2.5% mugnetite)
Grade Capacity Particle Size
39.7% Fe 1 Million TPY -10 Mesh
Concentrate: Grade Recovery
67.9% Fe 05.5% (558,000 TPY)

Flow Sheet I:

—T
HEAD
» Fe
% Wt. i % Fe Dist.

100.0 39.7 100.0

R —

i
JONES FEED |
I " Fe ,
12 we. | % Fe | Dist. l
|
‘112.6 ' 38.6 | 109.4 l
JONES H.I.W.M. SEPARATOR z
' MAGNETICS WASH NON -MAGNETICS
] B Fe_F—— B s Fe
' Wt.| 3 Fe | Dist.| 3 W Dlst.| Wt. Fe | Dist. i
5.8 | 67,9 | 95.5 | 12.6 m !

)

ON N -l: RA . LA .o . . .'_.'”. r.-. S [ r . S ' Lo R T AP L L I :-"-.".r‘ . ‘,l' v LT L0 -
C A HE - I E C PO ] SRS P e TN S SO A AT RS ' :
. ' - - . T . . " " . - L. et T AT [ ""'.._'I"': o Lt L T ’ - '

. w
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SUPERCONCENTRATE PRODUCTION

e e

PRODUCTION DATA FOR A JONES SEPARATOR DP-317

(Spiral Concentrzte ~85% hematite and 6% magnetite)

Particle Size

-35 Mesh

Feed:
Grade Capacity
65..5% Fe 400,000 TPY
Concentrate: Grade

69.1% Fe

Recovery

90.6% (342,000 TPY)

Flow Sheet IIl:

v Fe
. Fe Dist.
100.0 65.2 { 100.0

JOLNES H.I . W.M, SEPARATOR -#1 PASS
MAGNETICS 41 WASH #1 NON-MAGNETICS #1
Z TFe o ? Fe
5 Wt Dlst @ Wt.|% Fe DISt % Wt Fel Dist.

P R P S Y P

l JONES H.

I.W.M,
|
MAGNETICS rZ NON-MAGNETICS #2 ’

SEPARATOR - #2 PASS

il e e el - e S Ty e N . . S —— e e, =i =g . S sl — g S —- T

SUPERCONCENTRATE
(<1.0% insolubles)
TAILINGS

e -
- -
.
.
- 4
-
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TAILINGS CONCENTRATION

PRODUCTION DATA FOR A JONES SEPARATOR DP-317

(Spiral Plant Tailings ~6% gocthite, 20% hematito
and 4% magnetite)

I Feed:

Grade Capacity Particle Sizc
21.2% Fe 700,000 TPY Most of the iron

values arc in the
-150 mesh size
{raction.

Concentrate: Grade Recovery

64.1% Fe 75.6% (175,000 TPY)

Flow Sheet III:

JONES H.I.W.M. SEPARATOR - #1 PASS ____‘ |

MAGNETICS +#1 WASH #1 NON - VQFNETICS #1 ‘

2 Wt.1% Fe |[Dist.] % Wt.] % Fe |Dist.
2.3 28.6 3.1 75.0 6,9 24 .4 ‘

hd

o]

JONES H.I.W.M. SEPARATOR - 72 PASS

MAGNETICS =2 WASH #2

% Fe s Fe
5 Wt.] % Fe Dist.| % Wt.;% Fe |Dist.

|
5.0 | 64,1 L6 laee 5.8

P ———y i . e S Sy v o i p—— gl o e —— . ——— +

CONCENTRATE

-9 - . _ TAILINGS
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COST

CAPITAL INVESTMENT

A. Equipment
] Jones Separator Model DP-317

(with 4 feed agitators and power controls)

6 Centrifugal Pumps
(Free delivery to German barder}

Total Equipment
Freight charge to Montreal, Canada
Equipment Cost

B. Building and Installation

Ground Area =
Space =
Subject to 3.5 1bs.
40 tons of steel at about $500/ton

erection, planning,
up cost

Building and installation Cost

C. Total Capital Investment

D. DEPTECLaLlOn and Interest Rate

These are calcula;ed by the formula:

Whére: A

{f

Capital Investment

P

Annual Interest Rate

I

I Service Life

Annual Deprecilation
and Interest Rate

-10-

l Construction work,

(duty free) F.0.B.

(600 sq.ft. X 42%') 25,200 cu.

ANALYZOSTITS

(30" X 20') 600 sq. ft.

of steel/cv. ft.

electrical installation,
supervision and start-

S 5
347,000
24,000
371,000
20,000
Montreal 291,000
fr.
20,000
75,000
95,000
485,000

K= 106U n ° ﬁ“ﬁ)z S/Year
486,000 o
3
15 vears
3,168
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"

£ NS B9, B MID BON NN BN BOG DOM BEE DN GBS CON SO NEN

75,000

OPERATING COST PER YLAR &
A. .abour

20% Man bay -- 20% X 3 X §15,000 0,000
B. Power

1,800,000 KW at an electricity price ot

$0.01/KWH 18,000
C. Water

Total water consumption with feed at 40%

solids, wash water and scour water 1s

5,000,000 cu. yds./yr.

Portion of recycled water amounts to 90%

(Cost 357,000/year)

Consequently, about 500,000 cu.yds./yr.

of make up water is required,

(Cost at $0.02/cu.yd. = §10,000) 17,000
D. Supplies

Mainly cost of grooved plates of which

average life 1s 2 years 20,000
E. Maintenance

Mechanical and Electrical equipment and

builaing 11,000
F. Total Operating (Ccst Pcr Year
CAPITAL AND OPERATING COST PER YEAR
A, Annual Depreciatiqp_and Interest Rate Per Year “53,168:_
3. Total Operating Cost Per Year  gs.000

C. Total Capital and Operating Cost Per Ye

-11-

128,000

——ele—
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COS T S UMMARY

e e

FLOW SHEET 1 FLOW SHEET 11 FLOW SHEET ITI
[ron Ore Superconcentrate Tailings -
Concentration Production Concentration
COST | (Feed rate (Feed rat-= (Feed rate
1 million TPY) 400,000 TPY) 700,000 TPY) COMMENTS

DESCRIPTION | Feed “Conc., Feec Conc. Feed conc.
| _%/Tonm $/Ton $/Ton $/Ton $/Ton | $/Ton

Equipment F.O.B.l Taking into account Service
Montreal 0,043 0.080 0.107 0.125 0.062 0.247

Building and |

Life of 15 yvears. Interest

Installation | 0.010 | 0.015 | 0.026 0.030 0.014 0.057
L o rate of 8%. For details see
CAPITAL COST ‘ 0.053 g.n9s 0.133 0.155 0.076 0.304 Cost Analysis.
Labour 0.009 0.016 0.023 N0.026 I 0.013 0.051
Power 0.018 0.032 0.045 0.053 0.025 0.101
| Based on costs prevailing in
Water | 0.017 0.030 0.043 0.050 0.024 0.097
Supplies . 0.020 ¢.036 0.050 0.059 % 0.028 0.114 Canada. For detzils see Cost
Maintenance 0.011 | 0.020 | 0.027 | 0.032 0.016 | 0.)63

| ' | ' ! Analysis.
——— | e e e e e

OPERATING COST | ©0.075 | 0.134 | 0.188 | 0.220 | 0.106 | 0.126

‘ I

i *Cost based on double pass.
- Sometimes single pass suffi-

CAPITAL AND i
0.128 0.229 0.321*] 0,375~ l 0,182 0.730%%1 cient with corresponding lower
' |

QPERATING

il e

COStS. . ) _
COST **With the feed (Tails) inside

!
’ i the concentration plant this

represents the total cost/ton
of concentrate.
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. Feed . Drive Magnetic coil

Magnet yoke

'..-'.‘.
[ 3 Y ]
.: .--'
m A - .,
-.'-'
"‘-
i
.. -“ .Il.

-ll-li
-----

!

NI

Rotor disc Separation box

iMagnetics Wash

Middling Wasn SR/
. i:-ﬁ I o % \
fi -

"."........ Ao Magnetics

Midlings

allr el sy S -p

u}-‘ r " =='
% | ﬁ . I S48 o=
iy, % :? .e;;
l Doy, oy P P T
Feoed s, T . —- i Separation box
oy U

Fig.1 Operating principle of the Humboldt manutac-
tured @ [1]'T35] magnetic separator
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REPORT OF ANALYSIS = . . .

No., + 0631684 to 0631705 e
Date s June lst, 1973 | e
Client 3 Ferro-Magnetics Limited

Ferro~-Magnetics P.O. number 3 __,__:985 NI

NO. CERTIFICATE No smPLE

% Fe ('rntul) }! Fe (Soluble)

0631684
0631685
0631686
0631687
0631688
06316892
0631690
0631691
0631692
0631693
0631694
0631695
0631696
0631697
0631698
C631699
0631700
0631701
0631702
0631703
0631704

0631705

¢ 1 60
4 ;
- ' n .
- : SR A T s
: Y ! - I|. .-f ' - . '_

179

760
760

760

760

760
760
760

760

760

760

760
760
760

760
760
760
760
760
760
760

. L] ' L] )
]
. l .
‘ - - "
. . .

S N

1
[
. - a
- -
. r
- !
Moah, 4

2.72
3.36
0.20
0,17

+ . -
I, .

o 7.a3
o el2e L
3t
. 2.8 °
T 2425
S 2028
S 3le8
- 2.94 0
300
13,04
- 7.06

- ¥
' I_ [ b - . 1 . ' ’ -_.' . R . 'H."
' : oo . D . S T T I
" 1"". o " F - * ]
ol by 1 LY 11 i:’i. a

40 63

o

"The above results apply only to t'he submit-
ted sanple, WwWaving no control on the ini-

e nkields sampling ‘and;on:the.use. OF these S
sults, we decline all’ responaa“bilities fm:; i
camage resulting frnm.their*utiliaation.

/m«,

Henri Blais |
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